Duodenal expression of the epithelial calcium transporter gene TRPV6: is there evidence for Vitamin D-dependence in humans?
Intestinal absorption of dietary calcium is regulated by 1,25-dihydroxycholecalciferol (1,25(OH)(2)D(3)) in humans and in experimental animals but interspecies differences in responsiveness to 1,25(OH)(2)D(3) are found, possibly due to differences in the promoters of genes for intestinal calcium transport proteins or of the Vitamin D receptor (VDR). The epithelial calcium transporter, known as ECAC2 or CAT1, the product of the TRPV6 gene expressed in proximal intestinal enterocytes, is the first step in calcium absorption and studies in mice have shown that its expression is Vitamin D-dependent. In contrast in man, we showed that duodenal TRPV6 mRNA expression was independent of blood 1,25(OH)(2)D(3), although in Caco-2 cells, 1,25(OH)(2)D(3)-dependent changes have been demonstrated. We sought to explain these findings. A consensus Vitamin D response element in the mouse gene is absent in the human gene. We re-analysed our duodenal expression data according to a CDX2-site polymorphism in the VDR promoter. Mean TRPV6 expression was the same, but there was evidence of different responsiveness to 1,25(OH)(2)D(3). In the GG genotype group, but not the AG, duodenal TRPV6 expression increased with 1,25(OH)(2)D(3). We postulate that lower levels of expression of VDR in the GG group produce greater sensitivity to 1,25(OH)(2)D(3).